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DETAILED ACTION 
Response to Amendment 

1 . The amendment(s), filed on 05/12/2006, have been entered and made of record. Claims 
1-6 and 14-21 are pending. 

Response to Arguments 

2. Applicant's arguments filed 05/12/2006 have been fully considered but they are not 
persuasive. 

For claim 1, Applicant asserts that Fowler (U.S. Pat. #6,424,375) in view of Suzuki (U.S. 
Pat. #6,002,123) does not disclose a switching device selectively coupled to one of the reset lines 
in the rows of pixels; and a reference voltage source coupled between a second ground and one 
of the reset lines via the switching device, wherein the reference voltage source generates a 
ground referenced reset voltage that is independent of the supply voltage and the first and second 
grounds have the same potential. Examiner respectfully disagrees. 

As far as the claimed switching device is concerned, the Applicant argues the citing of 
Tartagni et al. (Tartagni), which is incorporated by reference in Fowler. Particularly, the 
Applicant wants to know how to modify Fowler so that switch 122 can couple a reference 
voltage source to a reset line for multiple pixels without deviating from the operating principles 
of Fowler. In response to the Applicant's questions and concerns, the Examiner did not cite 
Tartagni to show how to modify Fowler so that switch 122 can couple a reference voltage source 
to a reset line for multiple pixels. Tartagni was cited to demonstrate that the pixel device of 
Fowler is applicable to any image sensor (Fowler, col. 3, lines 21-33). Based on that, it is 
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inherent that Fowler in view of Suzuki teaches a plurality of rows of pixels including a switching 
device selectively coupled to one of the reset lines in the rows of pixels as well as the other 
claimed elements. 

As for the reference voltage source, the Examiner has taken Official Notice that is it well 
known in the art for a reference voltage source to generate a ground reference reset voltage. 
Modifying Fowler in view of Suzuki with a ground reference reset voltage provides high- 
accuracy feedback for removing noise. The Examiner has utilized Suzuki to teach that the 
reference voltage source generates a reset voltage is independent of the supply voltage. 
However, the Applicant asserts that Suzuki is silent as to the reference voltage source, whether 
supply dependent or independent. In figure 1, Suzuki illustrates reset lines (16) being driven by 
a scanner (20). Respectfully, one skilled in the art can see that the VDD line (supply voltage) is 
not connected to the controls of the scanner (20). Based on that, the reset lines are independent 
of the supply voltage (Suzuki, col. 3, line 45 -col. 4, line 23). 



Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1, 3-6, and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fowler (U.S. Pat. #6,424,375) in view of Suzuki (U.S. Pat. #6,002,123). 

For claim 1, Fowler discloses an image capture system (fig. 1) comprising, 
• a plurality of rows of pixels (col. 3, lines 22-32)*, each row comprising: 



Application/Control Number: 1 0/05 1 ,739 Page 4 

Art Unit: 2622 

• a reset line for providing a reset signal (col. 3, lines 22-32; col. 3, lines 55-58; col. 
4, lines 20-22 and 31-67)*; 

• a plurality of pixels (col. 3, lines 22-32)*, each pixel (100) comprising: 

• a first FET (108) having a gate terminal (109) coupled to the reset line (col. 3, 
lines 55-58; col. 4, lines 20-22 and 31-67), a drain terminal (1 13) coupled to a 
supply voltage (V d a; col. 4, lines 25-27), and a source terminal (1 1 1) coupled to a 
readout node (V pd ; 1 10; col. 3, lines 39-42 and col 4, lines 21-29) ; and 

• a photodetector coupled (112) between a first ground and the readout node (V pd ; 
110; col. 3, lines 39-42 and col 4, lines 21-29); 

• a switching device (122) selectively coupled to one of the reset lines in the rows of 
pixels (col. 3, lines 22-32; col. 4, lines 30-34); and 

• a reference voltage source (V pr ) coupled between a second ground and one of the 
reset lines via the switching device (col. 4, lines 7-19), wherein the reference voltage 
source generates a reset voltage (V g ; col. 4, lines 7-19 and 30-67) and the first and 
second grounds have the same potential (col. 7, line 61-66). 

However, Fowler does not expressly teach that the reference voltage source generates a 
ground referenced reset voltage that is independent of the supply voltage. 

The Examiner takes Official Notice that is it well known in the art for a reference voltage 
source to generate a ground reference reset voltage. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the sensor of Fowler with a 
reference voltage source to generate a ground reference reset voltage. This modification 
provides high-accuracy feedback for removing noise in image signals. 
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In the same field of endeavor, Suzuki teaches that the reference voltage source generates 
a reset voltage that is independent of the supply voltage (figs. 1-4; col. 3, line 45 -col. 4, line 23 
and col. 4, lines 40-52). In light of the teaching of Suzuki, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the sensor of Fowler with a 
reference voltage source which generates a reset voltage that is independent of the supply voltage 
in order to prevent blooming thereby expanding the image sensor's dynamic range (Suzuki, col. 
4, lines 31-39). 

* Note : Fowler incorporates a reference that teaches the plurality of row of pixels and a reset line 
as claimed above. That particular reference was provided in the previous Office Action. 

For claim 3, Fowler, as modified by Suzuki, further discloses an image capture system 
wherein the first FET further comprises an n-channel enhancement mode MOSFET (Fowler, col. 
3, line 60). 

For claim 4, Fowler, as modified by Suzuki, further discloses an image capture system 
wherein the reset voltage is greater than the supply voltage (Suzuki, figs. 3-4; col. 4, lines 40- 
52). 

For claim 5, Fowler, as modified by Suzuki, further discloses an image capture system 
comprising a second FET (114) having a gate terminal coupled to the readout node (V P d; 110) 
and a drain terminal coupled to the supply voltage. In fig. 1, Fowler illustrates circuits 102 and 
104, the drain terminal of second FET (1 14) is connected to the supply voltage, Vdd, and the gate 
terminal is connected to the first FET (108) via a node (110). Also read Fowler, col. 3, lines 39- 
43. 
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For claim 6, Fowler, as modified by Suzuki, further discloses an image capture system 
comprising a third FET (116) having a gate terminal coupled to a row select line, a source 
terminal coupled to a column line, and a drain terminal coupled to a source terminal of the 
second FET. See Fowler, figure 1 and read col. 3, lines 39-43. The pixel of Fowler is a typical 
CMOS Active Pixel Sensor (APS) (col. 3,lines 21-54). Therefore, it is inherent for the transistor 
(1 16) to have a row select line at the gate terminal and a column line at the source terminal. 

For claim 14, Fowler, as modified by Suzuki, discloses the image capture system wherein 
the switching device (Fowler, fig. 1, refs. 106 and 122) comprises a multiplexer. The compare 
module (106) and the switch (122) receive signals from V r , V pr , or V g , and the output of V 2 to 
reset transistor (108). Therefore, the compare module (106) and the switch (122) inherently 
multiplex signals from V r , V pr , and V g . 

5. Claims 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dhuse et al. 
(U.S. Pat. #6,133,862) in view of Suzuki (U.S. Pat. #6,002,123). 
For claim 15, Dhuse discloses a method comprising: 

• providing a first reset (V reS eti) signal to a row of pixels (col. 6, line 65 - col. 7, line 9), 
the first reset signal being derived from a reference voltage (col. 7, lines 46-51); 

• resetting pixels in the row of pixels (col. 6, line 65 - col. 7, line 9) in response to the 
first reset signal (V reS eti) using a supply voltage, the supply voltage being different 
from the reference voltage; 
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In col. 7, lines 45-51 , Dhuse teaches that the sensor array is reset to a value of V reset , 
which is approximately the supply voltage (V rese t approximately V cc -Vtmi; col. 5, line 
19-24); 

• reading a first plurality of voltage values generated at the pixels following a light 
exposure interval (col. 5, line 57 - col. 6, line 1; col. 6, line 65 - col. 7, line 9); 

• providing a second reset signal (V r eset2) to the row of pixels (col. 6, line 65 - col. 7, 
line 9), the second reset signal being derived from the reference voltage (col. 7, lines 
54-56); 

• reading a second voltage value from the pixel (col. 7, lines 56-59); and 

• generating a plurality of pixel values using the first and the second pluralities of 
voltage values (col. 6, line 65 - col. 7, line 9; col. 7, lines 51-54 and 59-67). 

However, Dhuse does not teach a ground referenced reset voltage that is independent of a 
supply voltage. The Examiner takes Official Notice that is it well known in the art for a 
reference voltage source to generate a ground reference reset voltage. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
sensor of Dhuse with a reference voltage source to generate a ground reference reset voltage. 
This modification provides high-accuracy feedback for removing noise in image signals. 

In the same field of endeavor, Suzuki teaches a reference voltage that is independent of a 
supply voltage (figs. 1-4; col. 3, line 45 -col. 4, line 23 and col. 4, lines 40-52). In light of the 
teaching of Suzuki, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the sensor of Dhuse with a reference voltage that is independent 
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of a supply voltage in order to prevent blooming thereby expanding the image sensor's dynamic 
range (Suzuki, col. 4, lines 31-39). 

For claim 16, Dhuse, as modified by Suzuki, further discloses a method wherein the 
plurality of pixel values equal the corresponding second plurality of voltage values minus the 
corresponding first plurality of voltage values (Dhuse, col. 7, lines 59-66). 

For claim 17, Dhuse, as modified by Suzuki, further discloses a method wherein the first 
plurality of voltage values are approximately proportional to light intensities detected by the 
pixels during the light exposure interval (Dhuse, col. 5, line 57 - col. 6, line 9). 

For claim 18, Dhuse, as modified by Suzuki, further discloses a method comprising 
repeating the providing a first reset signal, reading a first plurality of voltage values, providing a 
second reset signal, reading, and generating a plurality of pixel values for another row of pixels 
(Dhuse, col. 7, lines 45-67). 

For claim 19, Dhuse, as modified by Suzuki, further discloses a method wherein the 
generating is performed by a column circuit (Dhuse, col. 7, lines 10-35). 

For claim 20, Dhuse, as modified by Suzuki, further discloses a method wherein the 
reading a first plurality of voltage values comprises exposing photodiodes to incident light 
(Dhuse, col. 4, lines 7-22). 

Allowable Subject Matter 

6. Claim 2 is allowed. 

7. The following is a statement of reasons for the indication of allowable subject matter: 
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Claim 2 is allowed because the prior art does not teach or fairly suggest the image 
capture system, comprising: an operational amplifier buffer comprising (1) an output coupled by 
the switching device to one of the reset lines (2) a non-inverting input coupled to the reference 
voltage source to receive the reset voltage, and (3) an inverting input coupled to the output in a 
feedback loop, wherein the feedback loop does not pass through the readout node. 

8. Claim 21 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject matter: 
Claim 21 is allowed because the prior art does not teach or fairly suggest the image 

capture system of claim 6, further comprising an operational amplifier comprising (1) an output 
coupled by the switching device to one of the reset lines, (2) a non-inverting input coupled to the 
reference voltage source to receive the reset voltage, and (3) an inverting input coupled to the 
output in a feedback loop, wherein the feedback loop does not pass through the readout node. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Kuroda et al. (U.S. Pat. #6,469,740) A physical quantity distribution sensor including a 

plurality of unit cells. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Carramah J. Quiett whose telephone number is (571) 272-7316. 
The examiner can normally be reached on 8:00-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NgocYen Vu can be reached on (571) 272-7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

CJQ 

July 21, 2006 
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